A simple method for cloning genes involved in glucan biosynthesis: isolation of structural and regulatory genes for glycogen synthesis in Escherichia coli.
A simple and widely applicable method for cloning genes involved in glucan biosynthesis is described. An Escherichia coli genomic library was prepared in the low-copy plasmid, pLG339, and E. coli transformants from this library were screened by staining with iodine vapor. Colonies that stained darker than the control were isolated and characterized. The three classes of clones that were identified included: (i) plasmids encoding E. coli glycogen biosynthetic (glg) structural genes, (ii) clones that resulted in elevated glycogen levels, but did not encode glg structural genes or enhance the level of the first enzyme of the pathway, ADPglucose pyrophosphorylase (AGPP), and (iii) clones that enhanced the level of AGPP, but did not encode this enzyme. Two clones from the latter class also enhanced glgC'-'lacZ-encoded beta-galactosidase activity, and may encode factors that regulate the expression of glg structural genes. It should be possible to readily clone glycogen biosynthetic genes from other bacterial species via this method. The method could be made specific for a desired glg gene by using a recipient strain that is defective in the gene of interest.